M
iddle aortic syndrome (MAS) is a rare pathology characterized by varying degrees of stenosis of the distal thoracic aorta, abdominal aorta, and its branches. The disease commonly involves the renal (91-80%) and splanchnic (50-70%) branches of the aorta, and is the most common clinical syndrome associated with stenotic aorto-arteriopathy in children. [1] [2] [3] [4] [5] This lesion, known as abdominal aortic coarctation, constitutes 0.5% to 2.0% of all coarctations. [6] MAS may be associated with congenital abnormalities, as well as Takayasu syndrome, Williams syndrome, neurofibromatosis, fibromuscular dysplasia, retroperitoneal fibrosis, and mucopolysaccharidosis. [3, 7, 8] Presently described is case with hypertension identified during routine examination and diagnosis of MAS confirmed with echocardiography and catheter angiography in the context of the current literature.
CASE REPORT
Hypertension was identified in a 12-year-old male patient who had no complaints during routine examination at another medical facility. Aortic coarctation was detected in echocardiographic examination, and the patient was referred to our clinic. On physical examination, no femoral pulses could be palpated on either side. Following 15 minutes of resting in a quiet environment, systolic and diastolic blood pressures were measured 3 times using mercury sphygmomanometer with appropriate cuff size, and average value was recorded. Both upper extremity blood pressures were measured as 200/100 mmHg. Kidney function tests were normal. On electrocardiographic examination, there were findings of left ventricular hypertrophy. Classic coarctation area was patent with no significant gradient could be gained. There were hypertro-phic changes in the left ventricle. Subcostal study revealed stenosis in long axis image of the abdominal aorta. On catheter angiographic examination, diffuse hypoplasia was detected in the abdominal aorta, beginning at level of the diaphragm and extending to 2 cm above the iliac artery bifurcation. There was no observation of the right-left renal arteries, the superior mesenteric artery, or the celiac artery, and the kidney and the visceral organs were observed to be supplied through collateral vessels (Figure 1 , Video 1 * ). There were no signs of Takayasu syndrome, neurofibromatosis, or retroperitoneal fibrosis. Due to lack of dysmorphic features, Williams syndrome was excluded. There was no history of catheter placement in the umbilical artery in neonatal period. The patient was therefore accepted as congenital MAS. Due to longsegment diffuse hypoplasia in the abdominal aorta and visceral arteries, surgical treatment was planned, since the patient was not suited to balloon angioplasty and/or stent application.
DISCUSSION
Congenital MAS is caused by developmental disorder of embryonic dorsal aorta fusion and maturation. [9] Stenosis in MAS may occur at various levels, such as the thoracic aorta, abdominal aorta, or visceral and renal branches below the diaphragm. [1, 4, 5, 10] Clinical presentation has included hypertension, claudication, renal failure, headache, and intestinal ischemia. [2, 4, 5, 7] Additional symptoms include fatigue upon effort, ischemic pain in the lower extremities, and intestinal angina. [1, 2, 6] Hypertension is frequently diagnosed as a coincidence during the investigation for disease.
Severe renovascular hypertension may accompany absence or weakness of femoral pulses in patients. MAS may be diagnosed with echocardiography, aortography, magnetic resonance angiography, and Doppler ultrasound. [1, 5, 7] In cases of MAS, left ventricular hypertrophy with diastolic dysfunction is observed on echocardiography. In the present case, echocardiography indicated left ventricular hypertrophy with stenosis in the abdominal aorta. Diagnosis was confirmed with catheter angiography.
In cases of MAS, medical treatments, interventional procedures, and surgery are recommended, depending on nature of lesion and symptoms. [6, 11] In the majority of patients, surgical intervention is required in addition to medical treatment to control hypertension. [1, [12] [13] [14] Response to medical therapy alone has failed over long period, and balloon angioplasty treatment has shown only partial success. On the other hand, despite need for surgery and complex anatomy, long-term curative treatment has been provided for most patients. [6, [12] [13] [14] In our patient, due to long-segment coarctation, balloon angioplasty was not considered beneficial; therefore, surgical treatment was planned. Most patients who were not treated have been reported to have died at around the age 40 with complications such as myocardial infarction, heart failure, intracranial hemorrhage, aortic rupture, or renal failure. [1, 6] 
Conclusion
As a result, measurement of blood pressure should be part of routine examination in all children and high values must be investigated further. In addition, during physical examination, all pulses should be checked and compared. Hypertension detected during routine examination led us to diagnosis of MAS. With no consensus on treatment of MAS, it should be known that surgical intervention has high rate of providing complete success. Catheter angiographic examination revealed diffuse hypoplasia in the abdominal aorta, starting from level of the diaphragm and extending to 2 cm above the iliac artery bifurcation. There was no observation of the right-left renal arteries, the superior mesenteric artery, or the celiac artery, and the kidney and the visceral organs were observed to be supplied through collateral vessels.
